Effect of exercise on natural cytotoxicity and pulmonary tumor metastases in mice.
Exercise has been demonstrated to reduce experimental tumor formation in rodents when the exercise is present during the tumor initiation or promotion phases. This study evaluated whether exercise influenced the process of tumor metastasis and subsequent growth in a secondary implant site. Male C3H mice remained sedentary, were given free access to running wheels, ran on a treadmill (15 m.min-1, 30 min.d-1), or walked on a treadmill (5 m.min-1, 5 min.d-1)(N = 20/group). Following 9 wk of this protocol, exercise was discontinued. At this time all animals received a tumor cell dose (CIRAS 1, 3 x 10(5)) i.v., and remained sedentary until sacrificed 3 wk later. Splenic natural killer (NK) cell activity was elevated in the wheel running mice compared with sedentary controls 3 wk after cessation of exercise (F(3,74) = 6.266, P < 0.002). Exercised mice displayed lower tumor cell retention in the lungs relative to nonexercised mice (F(1,37) = 6.593, P < 0.02). Tumor incidence was not different across activity groups whereas tumor multiplicity was higher in mice that had been previously exposed to exercise. (However, it should be noted that the significant exercise-tumor effect was due to a small number of exercised mice with extreme multiplicity, > 200 foci/lung.) More extensive tumor colony formation was present in wheel-trained mice that displayed the greatest volumes of daily running. The results from this study suggest that exercise was able to augment natural immune cytotoxic function for up to 3 wk after cessation of activity. However, this augmentation of natural immune function was not associated with reduced tumor incidence in the exercised animals.